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AMENDMENTS TO THE CLAIMS 

Please amend the claims as follows. 

1. (Original) A predictive weight generator adapted to reduce an amount of 
waveshaping processing applied to a plurality of input symbol streams by a waveshaping circuit, 
where the waveshaping processing reduces an amplitude of at least one input symbol stream, the 
predictive weight generator comprising: 

pulse-shaping filter emulation circuits configured to receive the plurality of input 
symbol streams that are also applied as inputs to the waveshaping circuit, where the 
pulse-shaping filter emulation circuits emulate the mapping of actual pulse-shaping filters 
in the waveshaping circuit; 

mixers coupled to the pulse-shaping filter emulation circuits and to digital 
numerically controlled oscillators, where the digital numerically controlled oscillators 
also upconvert actual outputs of actual pulse-shaping filters for the input symbol streams; 

a summing circuit adapted to combine the outputs of the mixers to a simulated 
composite signal to predict an amplitude of an actual composite signal; 

a comparator adapted to compare the predicted amplitude to a threshold level and 
to provide weight value modifications to the waveshaping circuit in response to the 
comparison; and 

a delay circuit adapted to delay the plurality of input symbol streams to the 
waveshaping circuit, where the delay is substantially equal to a computational latency of a 
computational path including the pulse-shaping filter emulation circuits, the mixers, the 
summing circuit, and the comparator such that the waveshaping circuit receives the 
weight value modifications from the predictive weight generator in real time. 
2. (Original) The predictive weight generator as defined in Claim 1, wherein the 

pulse-shaping filter emulation circuits comprise actual pulse-shaping filters. 
^ 3. (Original) The predictive weight generator as defined in Claim 1, wherein the 

weight value modifications provided by the comparator correspond to a binary value with a first 

state and a second state, such that waveshaping in the waveshaping circuit is enabled in the first 

state and is disabled in the second state. 
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4. (Previously presented) A post-conditioning circuit that generates a de-cresting 
pulse that can decrease an amplitude of a signal peak of a composite multicarrier signal in real 
time, where the composite multicarrier signal includes a plurality of input symbol streams that 
are pulse-shaped and frequency upconverted to a plurality of upconverted streams, the post- 
conditioning circuit comprising: 

a comparator configured to compare the composite multicarrier signal to a 
predetermined threshold, where the comparator activates an output when the composite 
multicarrier signal exceeds the predetermined threshold; 

a weight generator that receives the plurality of upconverted streams and phase 
information from a plurality of oscillators that provide carrier waveforms for the plurality 
of upconverted streams, where the weight generator calculates a weight value for an 
upconverted stream in the plurality of upconverted streams, where the weight value is 
approximately proportional to the upconverted stream's contribution to the composite 
multicarrier signal's signal peak; 

an impulse generator coupled to the comparator, where the impulse generator 
provides an impulse as an output in response to the output of the comparator, where the 
impulse generator also controls a duration of the generated impulse in response to the 
output of the comparator; 

a multiplier circuit adapted to multiply the weight value from the weight generator 
with the impulse from the impulse generator to generate a scaled impulse; and 

a bandpass filter that filters the scaled impulse to a frequency* band that 
corresponds to the upconverted stream's allocated frequency band to generate the de- 
cresting pulse. 

5. (Original) The post-conditioning circuit as defined in Claim 4, wherein the 
bandpass filter has a response selected from the group consisting of a Gaussian response, a 
Square Root Raised Cosine (SRRC) response, a Raised Cosine (RC) response, and a Sine 
response. 

6. (Original) The post-conditioning circuit as defined in Claim 4, wherein the 
bandpass filter is a finite impulse response (FIR) filter, 
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7. (Previously presented) The post-conditioning circuit as defined in Claim 4, 
wherein the composite multicarrier signal propagates to the comparator in a first path, the post- 
conditioning circuit further comprising: 

a delay circuit adapted to receive the composite multicarrier signal from a. second 
path and to delay the composite multicarrier signal by a time approximately equal to the 
latency of a sum of the comparator, the impulse generator, the multiplier, and the 
bandpass filter, where an output of the delay circuit is a delayed composite multicarrier 
signal; and 

a summing circuit configured to combine the delayed composite multicarrier 
signal with the de-cresting pulse to reduce the signal peak. 

8. (Original) The post-conditioning circuit as defined in Claim 4, wherein the de- 
cresting pulse comprises a plurality of de-cresting pulses, wherein: 

the weight generator calculates a plurality of weight values corresponding to the 
plurality of upconverted streams, where a weight value from the plurality of weight 
values is approximately proportional to the corresponding upconverted stream's 
contribution to the composite multicarrier signal's signal peak; 

the multiplier circuit comprises a plurality of multiplier circuits for the plurality of 
upconverted streams, where each multiplier circuit in the plurality of multiplier circuits 
multiplies the impulse from the impulse generator with a weight value for the 
corresponding upconverted stream such that the plurality of multiplier circuits generates a 
plurality of scaled impulses; and 

the bandpass filter comprises a plurality of bandpass filters that filter the scaled 
impulses to frequency bands that correspond to the upconverted streams' allocated 
frequency bands to generate the plurality of de-cresting pulses. 

9. (Canceled) 

10. (Canceled) 

11. (Canceled) 

^Itif^ (Previously presented) A composite waveform de-cresting circuit that digitally 
generates at least one de-cresting phase shift in real time that allows a composite multicarrier 
signal to be generated with a decrease in an amplitude of a signal peak, where the composite 
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multicarrier signal includes a plurality of input symbol streams that are pulse-shaped and 
frequency unconverted, where an application of the de-cresting phase shift decreases the 
amplitude of the signal peak of the composite multicairier signal without altering an amplitude of 
the plurality of input symbol streams, the composite waveform de-cresting circuit comprising: 

a computation circuit that receives the plurality of upconverted streams and phase 
information from a plurality of oscillators that provide carrier waveforms for the plurality 
of upconverted streams, the computation circuit configured to predict a level in the 
composite multicarrier signal; 

a comparator configured to compare the predicted level of the composite 
multicarrier signal from the computation circuit to a predetermined threshold, where die 
comparator activates an output when the composite multicarrier signal exceeds the 
predetermined threshold; 

a weight generator that receives the plurality of upconverted streams and the phase 
information from the plurality of oscillators that provide carrier waveforms for the 
plurality of upconverted streams, where the weight generator calculates a weight value for 
an upconverted stream in the plurality of upconverted streams, where the weight value is 
approximately proportional to the upconverted stream's contribution to the predicted 
level of the composite multicarrier signal's signal peak; 

an impulse generator coupled to the comparator, where the impulse generator 
provides an impulse as an output in response to the output of the comparator, where the 
impulse generator also controls a duration of the generated impulse in response to the 
output of the comparator; 

a multiplier circuit adapted to multiply the weight value from the weight generator 
with the impulse from the impulse generator to generate a scaled impulse; 

at least one bandpass filter that filters the scaled impulse to a frequency band that 
corresponds to the upconverted stream's allocated frequency band to generate a de- 
cresting phase-shift control signal; and 

at least one phase shifter coupled to the upconverted stream, where the phase 
shifter is configured to modulate a relative phase of the upconverted stream in response to 
the de-cresting phase-shift control signal. 
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^>^r (Original) The composite waveform decresting circuit as defined in Claim^i^ 
further comprising a combining circuit coupled to sum the plurality of upconverted streams to 
generate the composite multicarrier signal, where the plurality of upconverted streams includes at 
least one phase-shifted upconverted stream . 

S^<\ ( Prcviousl y Presented) The composite waveform decresting circuit as defined in 

ClaimJ^vherein the bandpass filter has a Gaussian response. 
_Jl3L 

C* 1 *™ 8 ^ Presented) The composite waveform decresting circuit as defined in 
Claim^afwhwein the bandpass filter is a finite impulse response (FIR) filter. 

^^<\ ( Previousl > r Presented) The composite waveform decresting circuit as defined in 
Claimpf^herein the de-cresting pulse comprises a plurality of de-cresting pulses, 

wherein the weight generator calculates a plurality of weight values corresponding 
to the plurality of upconverted streams, where a weight value from the plurality of weight 
values is approximately proportional to the corresponding upconverted stream's 
contribution to the predicted level of the composite multicarrier signal's signal peak; 

wherein the multiplier circuit comprises a plurality of multiplier circuits for the 
plurality of upconverted streams, where each multiplier circuit in the plurality of 
multiplier circuits multiplies the impulse from the impulse generator with a weight value 
for the corresponding upconverted stream such that the plurality of multiplier circuits 
generates a plurality of scaled impulses; 

wherein the at least one bandpass filter comprises a plurality of bandpass filters 
that filter the scaled impulses to frequency bands that correspond to the upconverted 
streams' allocated frequency bands to generate the plurality of de-cresting phase-shift 
control signals; and 

wherein the at least one phase shifter comprises a plurality of phase shifters 
configured to modulate a relative phase of a corresponding upconverted stream in 
response to a corresponding de-cresting phase-shift control signal. 

(Original) A method of controlling at least a portion of coefficients used in a 
waveform shaping applied to a plurality of baseband signals and a combination thereof, where 
the plurality of baseband signals includes at least a first baseband signal and a second baseband 
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signal, where the waveform shaping reduces a peak to average ratio in the combination, the 
method comprising: 

monitoring the first baseband signal prior to a first modification of the first 
baseband signal to a first modified baseband signal; 

monitoring the second baseband signal prior to a second modification of a second 
baseband signal to a second modified baseband signal; 

receiving a first phase information from a first oscillator, where the first phase 
infonnation indicates a phase of a first oscillator signal that is mixed with the first 
modified baseband signal; 

receiving a second phase infonnation from a second oscillator, where the second 
phase infonnation indicates a phase of a second oscillator signal that is mixed with the 
second baseband signal; 

predicting a level of a composite waveform, where the composite waveform 
corresponds to a combination of at least a first mixed signal and a second mixed signal, 
where the first mixed signal corresponds to the first baseband signal mixed with the first 
oscillator signal, and the second mixed signal corresponds to the second baseband signal 
mixed with the second oscillator signal; and 

generating a weight signal when the predicting the level indicates that the first 
mixed signal and the second mixed signal combine to at least partially destructively 
interfere, where the weight signal is used to at least partially reduce an amount of the first 
modification and the second modification applied to the first baseband signal and to the 
second baseband signal, respectively. ^ 




(Currently amended) The method as defined in Clainy^frurther comprising: 
comparing the level of the composite waveform to a predetermined level; 
generating the weight signal as a binary signal with a first state and a second state, 
providing the first state when the level of the composite waveform is predicted to exceed 
the predetermined level, and providing the second state otherwise; 

enabling the first modification and the second modification when the weight 
signal is in [[a]] fee first state; and 
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disabling the first modification and the second modification when the weight 
signal is in [[a]] the second state. 

(Original) The method as defined in Claim>?^irther comprising providing the 
weight signal to a post-conditioning pulse generator, which can apply a de-cresting pulse to the 
composite signal, where the post-conditioning pulse generator reduces an amount of the de- 
cresting pulse applied to the composite signal. 

"[currently amended) The method as defined in ClaimJJT^urther comprising: 
comparing the level of the composite waveform to a predetermined level; 
generating the weight signal as a binaiy signal with a first state and a second state, 
providing the first state when the level of the composite waveform is predicted to exceed 
the predetermined level, and providing the second state otherwise; 

providing the weight signal to a post-conditioning pulse generator, which can 
apply a third modification to the composite signal to reduce an amplitude of a resulting 
modified composite signal; 

enabling the first modification, the second modification, and the third 
modification when the weight signal is in [[a]] the first state; and 

disabling the first modification, the second modification, and the third 
modification when the weight signal is in [(a]] the second state, 
^3*T (Original) The method as defined in Claim>?^vherein the first modification of 
the first baseband signal to the first modified baseband signal comprises: 

reducing an amplitude of a signal peak in the first baseband signal by applying a 
first preconditioning pulse to the first baseband signal to generate a first preconditioned 
baseband signal; and 

pulse-shape filtering the first preconditioned baseband signal to generate the first 
modified baseband signal. 
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(Previously presented) A method of digitally decreasing an amplitude of a selected 
portion of a composite multicarrier signal in real time, where the composite multicarrier signal 
includes a plurality of input symbol streams that have been pulse-shaped and frequency up- 
converted, the method comprising: 

monitoring the plurality of input symbol streams that eventually combine to form 
the composite multicarrier signal; 

monitoring phases of a plurality of carriers from a plurality of digital numerically 
controlled oscillators (NCOs), where the plurality of oscillator signals are mixed with a 
plurality of pulse-shaped input signal streams to upconvert the plurality of pulse-shaped 
input signal streams; 

monitoring the composite multicarrier signal to identify a signal peak above a 
selected threshold; 

determining a first symbol stream's contribution to the detected signal peak in the 
composite multicarrier signal; 

generating at least a first band-limited pulse selected to destructively interfere 
with at least a portion of the identified signal peak, where the first band-limited pulse is 
substantially limited to a frequency band allocated to the first symbol stream; and 

combining the composite multicarrier signal with the at least one band-limited 
pulse to reduce the signal peak. 
^^-53^ A ^)riginal) The method as defined in Clain^22^herein the at least one band- 
limited pulse comprises a plurality of band-limited pulses, the method further comprising: 

determining each symbol stream's contribution to the detected peak in the 
composite multicarrier signal; and 

generating a corresponding band-limited pulse for each symbol stream, where 
each band-limited pulse is selected to destructively interfere with the corresponding 
symbol stream, where a magnitude of a band-limited pulse varies depending on the 
corresponding symbol stream's contribution to the detected peak in the composite 
multicarrier signal, where the band-limited pulse is substantially limited to a frequency 
band allocated to the corresponding symbol stream. 
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(Original) The method as defined in Clainpzfwherein the band-limited pulse is 
selected from the group consisting of a band-limited Gaussian pulse, a band-limited Square Root 
Raised Cosine (SRRC) pulse, a band-limited Raised Cosine (RC) pulse, and a band-limited Sine 
pulse. 

(Original) The method as defined in Claim^zrTurther comprising generating the 
first band-limited- pulse by: 

generating an impulse; 

scaling the impulse according to the first symbol stream's contribution to the 
detected signal peak in the composite multicarrier signal; and 

filtering the impulse with a finite impulse response (FIR) filter configured to 
bandpass filter the scaled impulse to a frequency band allocated to the first symbol 
stream. 

26. (Canceled) 

27. (Canceled) 

28. (Canceled) 

29. ^Canceled) 

. — "Mr* (Previously presented) A method of digitally decreasing an amplitude of a selected 
portion of a composite multicarrier signal in real time, where the composite multicarrier signal 
includes a plurality of input symbol streams that are pulse-shaped and frequency up-converted, 
where the method decreases an amplitude of the selected portion of the composite multicarrier 
signal without modification to an amplitude of the plurality of input symbol streams, the method 
comprising: 

monitoring phases of a plurality of carriers from a plurality of digital numerically 
controlled oscillators (NCOs), where the plurality of oscillator signals are mixed with a 
plurality of pulse-shaped input signal streams to upconvert a plurality of pulse-shaped 
input signal streams; 

monitoring a plurality of pulse-shaped and frequency upconverted data streams 
that eventually combine to form the composite multicarrier signal; 

predicting a signal peak in a composite multicarrier signal that is above a selected 
threshold; 

-10- 



PACE 10/16 • RCVD AT 1/12/20 08 9:38:37 PM [Eastern Standard Time] * 8VR:USPTfrEFXRF-«2S • DM8:2738300 * C8ID:310 SSI 34S8 ' DURATION 0nnvES):O8>12 



01/12/2006 15:46 FAT 310 551 3456 



KNOBBE MARTENS 



£1011/016 



AppL No. 
FUed 



09/910,422 
July 20, 2001 



BEST AVAILABLE COPY 



estimating a first pulse-shaped and frequency upconverted data stream's 



generating at least a first band-limited pulse selected to modulate a phase, where 
the first band-limited puke is substantially limited to a frequency band allocated to the 
first symbol stream, where a scaling of the first band-limited pulse depends on the first 
pulse-shaped and frequency upconverted data stream's contribution to the predicted 
signal peak; 

phase modulating the first pulse-shaped and frequency upconverted data stream 
according to the first band-limited pulse; and 

combining the plurality of pulse-shaped and frequency upconverted data streams. 



(Original) The method as defined in Claim^fl^wherein the at least one band- 
limited pulse comprises a plurality of band-limited pulses, the method further comprising: 

determining each pulse-shaped and frequency upconverted data stream's 
contribution to the detected peak in the composite multicarrier signal; and 

generating a corresponding band-limited pulse for each pulse-shaped and 
frequency upconverted data stream, where each band-limited pulse is selected to 
modulate a phase of a corresponding pulse-shaped and frequency upconverted data 
stream, where a magnitude of a band-limited pulse varies depending on the corresponding 
pulse-shaped and frequency upconverted data stream's contribution to the detected peak 
in the composite multicarrier signal, where the band-limited pulse is substantially limited 
to a frequency band allocated to the corresponding pulse-shaped and frequency 
upconverted data stream. 



(Original) The method as defined in Claim^wherein the band-limited pulse is a 



(Original) The method as defined in Claim^erturther comprising generating the 



first band-limited pulse by: 

generating an impulse; 

scaling the impulse according to the first pulse-shaped and frequency upconverted 
data stream's contribution to the detected signal peak in the composite multicarrier 



contribution to the predicted signal peak; 





43 





signal; and 
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filtering the impulse with a finite impulse response (FIR) filter configured to filter 
the scaled impulse to a frequency band allocated to the first pulse-shaped and frequency 

upconverted data stream. 

,«ST7 AS 

(Original) The method as defined in Claim^tfwherein the input symbol streams 

are pulse shaped according to an Enhanced Data GSM (Group System for Mobile 

Communications) Environment (EDGE) air interface standard. 

(New) A digital waveshaping circuit that decreases an amplitude of a selected 
portion of a composite multicarrier signal in real time, where the composite multicarrier signal 
includes a plurality of input symbol streams that have been pulse-shaped and frequency up- 
converted, where the decrease in amplitude of the selected portion allows a power capability of a 
related radio frequency amplifier to be more efficiently used, the digital waveshaping circuit 
comprising: 

means for monitoring the plurality of input symbol streams that eventually 
combine to form the composite multicarrier signal; 

means for monitoring phases of a plurality of carriers from a plurality of digital 
numerically controlled oscillators (NCOs), where the plurality of oscillator signals are 
mixed with a plurality of pulse-shaped input signal streams to upconvert the plurality of 
pulse-shaped input signal streams; 

means for monitoring the composite multicarrier signal to identify a signal peak 
above a selected threshold; 

means for determining a first symbol stream's contribution to the detected signal 
peak in the composite multicarrier signal; 

means for generating at least a first band-limited pulse selected to destructively 
interfere with at least a portion of the identified signal peak, where the first band-limited 
pulse is substantially limited to a frequency band allocated to the first symbol stream; and 

means for combining the composite multicarrier signal with the at least one band- 
limited pulse to reduce the signal peak. 
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. (New) The digital waveshaping circuit as defined in Claim^5; wherein the at least 



one band-limited pulse comprises a plurality of band-limited pulses, the digital waveshaping 
circuit further comprising: 

means for determining each symbol stream's contribution to the detected peak in 
the composite multicarrier signal; and 

means for generating a corresponding band-limited pulse for each symbol stream, 
where each band-limited pulse is selected to destructively interfere with the 
corresponding symbol stream, where a magnitude of a band-limited pulse varies 
depending on the corresponding symbol stream's contribution to the detected peak in the 
composite multicarrier signal, where the band-limited pulse is substantially limited to a 
frequency band allocated to the corresponding symbol stream. 
^3?^* (New) The digital waveshaping circuit as defined in Clainp5?wherein the band- 
limited pulse is selected from the group consisting of a band-limited Gaussian pulse, a band- 
limited Square Root Raised Cosine (SRRC) pulse, a band-limited Raised Cosine (RC) pulse, and 
a band-limited Sine pulse. 

(New) The digital waveshaping circuit as defined in Claim^#f*wherein the 
generating means further comprises: 

means for generating an impulse; 

means for scaling the impulse according to the first symbol stream's contribution 
to the detected signal peak in the composite multicarrier signal; and 

means for filtering the impulse with a finite impulse response (FIR) filter 
configured to bandpass filter the scaled impulse to a frequency band allocated to the first 
symbol stream. 
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